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(54) Protocol conversion arrangement 

(57) Known interface arrangements for coupling a 
first arrangement based on a first protocol and a second 
arrangement based on a second protocol are not flexi- 
ble. By providing a memory of the interface arrange- 
ment with at least a first memory field for storing second 
information elements and a second memory field for 
storing third information elements, and by comparing a 
first information element received from the first arrange- 
ment with the stored second information element and in 
case of equality supplying either the received first infor- 



mation element or the stored second information ele- 
ment to the second arrangement and in case of 
inequality further comparing the received first informa- 
tion element with the stored third information element 
and selecting a stored second information element 
which corresponds to the stored third information ele- 
ment and supplying the selected stored second infor- 
mation element to the second arrangement, an 
interface arrangement is created which is very flexible. 
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Description 

A Background of the invention 

The invention relates to an interface arrangement 5 
for coupling a first arrangement based on a first protocol 
and a second arrangement based on a second protocol, 
which interface arrangement is provided with 

a receiver for receiving a first information element w 
based on the first protocol from the first arrange- 
ment, 

a transmitter for transmitting a second information 
element based on the second protocol towards the 
second arrangement in response to the received is 
first information element, 

a control arrangement comprising a memory for 
storing information elements. 

Such an interface arrangement is known from US 20 
5,153,884, and comprises the receiver (the "receive 
section" in US 5.153,884), the transmitter (the "transmit 
section" in US 5,153,884), and the control arrangement 
(the "interface controller" in US 5,153,884) comprising 
the memory (the "shared memory" in US 5.153,884). 25 
When the first protocol and the second protocol are the 
same, this interface arrangement prepares a responsive 
message for transmission while the message to which it 
responds is still being received^ The interfacearrange- 
ment coufd further be used in a wide variety of networks 30 
with differing protocols. Other disclosures with respect 
to a more general subject are "Grundlagen der Organi- 
sation. Konzepte-Prinzipien-Strukturen-5", by Erich 
Frese, vollst. uberarb. Aufl., Wiesbaden, Gabler 1993. in 
particular page 234, and "Bounded Rationality and 35 
Organizational Learning", by Herbert A. Simon, Organi- 
zational Science, Vol. 2, No. 1, February 1991, in partic- 
ular pages 125 - 139, and "The Nontraditional Quality of 
Organizational Learning", by Karl E. Weick. Organiza- 
tional Science, Vol. 2, February 1991. in particular 40 
pages 116-145. 

Such an interface arrangement is disadvantageous 
because of not being flexible. 



equality and for generating a second control signal 
in case of inequality, 

a first supplier for supplying a stored second infor- 
mation element to the comparator for comparing 
the received first information element with the 
stored second information element and for, in 
response to the first control signal, supplying at 
least one of the received first information element 
and the stored second information element to the 
transmitter, and 

a second supplier for. in response to the second 
control signal, supplying a stored third information 
element to the comparator for further comparing 
the received first information element with the 
stored third information element and for, in 
response to a further first control signal, selecting a 
stored second information element which corre- 
sponds to the stored third information element and 
supplying the selected stored second information 
element to the transmitter. 



B Summary of the invention 



45 



It is an object of the invention to provide an interface 
arrangement as described in the preable which should 
be flexible. 

The interface arrangement according to the inven- so 
tion is characterised in that the memory is provided with 
at least a first memory field for storing second informa- 
tion elements and a second memory field for storing 
third information elements, the control arrangement 
being provided with 55 

a comparator for comparing the received first infor- 
mation element with a stored information element 
and for generating a first control signal in case of 



Due to the fact that the first supplier supplies the 
stored second information element to the comparator 
for comparing the received first information element with 
the stored second information element and, in response 
to the first control signal or in other words in case of 
equality between the received first information element 
and the stored second information element, supplies 
the stored second information element to the transmit- 
ter, and due to the fact that the second supplier, in 
response to the second control signal or in other words 
inequality between the received first information ele- 
ment and the stored second information element, sup- 
plies the stored third information element to the 
comparator for further comparing the received first infor- 
mation element with the stored third information ele- 
ment and, in response to a further first control signal or 
in other words equality between the received first infor- 
mation element and the stored third information ele- 
ment, selects the stored second information element 
which corresponds to this stored third information ele- 
ment and supplies the selected stored second informa- 
tion element to the transmitter, an interface 
arrangement is provided which is very flexible. 

Further, with the interface arrangement according 
to the invention, when the first protocol and the second 
protocol are the same, protocol errors can be corrected, 
by storing all correct information elements as second 
information elements in the first memory field and by 
storing incorrect information elements (in other words 
deviations) as third information elements in the second 
memory field, which third information elements should 
each correspond to one second information element. In 
this case, when in the first memory field a second infor- 
mation element which is equal to the received first infor- 
mation element cannot be found, a search is started in 
the second memory field for a third information element 
which should be equal to the received first information 
element, and as soon as such a third information ele- 
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ment has been found, the second information element 
which corresponds to this third information element is 
transmit! ed. 

Again further, with the interface arrangement 
according to the invention, it becomes possible that the 
first protocol and the second protocol are slightly differ- 
ent, by storing all second information elements in the 
first memory field and by storing all possible deviations 
as third information elements in the second memory 
field, which third information elements should each cor- 
respond to one second information element. In this 
case, when in the first memory field a second informa- 
tion element which is equal to the received first informa- 
tion element cannot be found, a search is started in the 
second memory field for a third information element 
which should be equal to the received first information 
element, and as soon as such a third information ele- 
ment has been found, the second information element 
which corresponds to this third information element is 
transmitted. 

The invention is based, inter alia, on the insight that 
when second information elements which have a high 
probability are stored in the first memory field and third 
information elements which have a low probability are 
stored in the second memory field, a search for an equal 
information element should start in the first memory 
field and, if necessary, end in the second memory field. 

The problem of the low flexibility of known interface 
arrangements is thus solved by creating a first memory 
field for information elements having a high probability 
and creating a second memory field for information ele- 
ments having a low probability. 

It is observed that, instead of supplying the stored 
second information element to the transmitter, it is also 
possible to supply the received first information element 
to the transmitter, in case this received first information 
element is equal to said stored second information ele- 
ment. 

A first embodiment of the interface arrangement 
according to the invention is characterised in that the 
control arrangement is further provided with 

a first selector for selecting a first number of stored 
second information elements .and for controlling the 
first supplier for supplying this first number of stored 
second information elements to the comparator 
subsequently in response to subsequent second 
control signales, and 

a second "selector for selecting a second number of 
stored third information elements and for controlling 
the second supplier for supplying this second 
number of stored third information elements to the 
comparator subsequently in response to subse- 
quent further second control signales. 

Due to the fact that the first selector selects the first 
number of stored second information elements and con- 
trols the first supplier for supplying this first number of 
stored second information elements to the comparator 



subsequently in response to subsequent second control 
signales. and due to the fact that the second selector 
selects the second number of stored third information 
elements and controls the second supplier for supplying 

s this second number of stored third information elements 
to the comparator subsequently in response to subse- 
quent further second control signales. only the first 
number of stored second information elements (in other 
words not all of them) are supplied to the comparator for 

w comparing the received first information element with 
these stored second information elements, and only the 
second number of stored third information elements (in 
other words not all of them) are supplied to the compa- 
rator for further comparing the received first information 

is element with these stored third information elements. In 
response to the first control signal or in other words in 
case of equality between the received first information 
element and one of the stored second information ele- 
ments, this particular stored second information ele- 

20 ment is supplied to the transmitter. In response to the 
further first control signal or in other words equality 
between the received first information element and one 
of the stored third information elements, the stored sec- 
ond information element which corresponds to this par- 

25 ticular stored third information element is supplied to the 
transmitter. 

With such an interface arrangement, which is 
extremely flexible, protocol states can be taken into con- 
sideration. 

30 A second embodiment of the interface arrangement 
according to the invention is characterised in that the 
memory is further provided with at least a third memory 
field for storing frequency parameters which correspond 
to the stored second information elements, the control 

35 arrangement being further provided with an adaptor for, 
in response to the first control signal, adapting a stored 
frequency parameter, which frequency parameter corre- 
sponds to the second information element which is 
equal to the received first information element. 

40 Due to the fact that the adaptor, in response to the 
first control signal, adapts the stored frequency param- 
eter, which frequency parameter corresponds to the 
second information element which is equal to the 
received first information element, after a while for each 

45 second information element stored in the first memory 
field there is a corresponding frequency parameter hav- 
ing a certain value and stored in the third memory field. 
Then the possibility is offered, in case a stored second 
information which is equal to the received first informa- 

so tion element cannot be found, of choosing between 
either looking for an equal third information element 
stored in the second memory field or selecting the sec- 
ond information element of which the frequency param- 
eter stored in the third memory field has a certain value 

55 or performing both functions subsequently. 

A third embodiment of the interface arrangement 
according to the invention is characterised in that the 
control arrangement is further provided with a selector 
for. in response to the second control signal, selecting 
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an extreme frequency parameter and a corresponding 
second information element. 

Due to the fact that the selector, in response to the 
second control signal, selects an extreme frequency 
parameter and a corresponding second information ele- 
ment, in case a stored second information element 
which is equal to the received first information element 
cannot be found, the second information element is 
selected of which the corresponding frequency parame- 
ter stored in the third memory field has an extreme 
value with respect to other frequency parameters. 

A fourth embodiment of the interface arrangement 
according to the invention is characterised in that the 
memory is further provided with at least a fourth mem- 
ory field for storing further frequency parameters, the 
control arrangement being further provided with a fur- 
ther adaptor for, in response to the further first control 
signal, adapting a stored further frequency parameter, 
which further frequency parameter corresponds to the 
third information element which is equal to the received 
first information element. 

Due to the fact that the further adaptor, in response 
to the further first control signal, adapts the stored fur- 
ther frequency parameter, which further frequency 
parameter corresponds to the third information element 
which is equal to the received first information element, 
after a while for each third information element stored in 
the second memory field there is a corresponding fur- 
ther frequency parameterhaving a further certain value 
and stored in the fourth memory field. Then the possibil- 
ity is offered, in case a stored third information which is 
equal to the received first information element cannot 
be found, of choosing between either selecting the third 
information element of which the further frequency 
parameter stored in the fourth memory field has a fur- 
ther certain value or selecting the second information 
element of which the frequency parameter stored in the 
third memory field has a certain value or performing 
both functions subsequently. 

A fifth embodiment of the interface arrangement 
according to the invention is characterised in that the 
control arrangement is further provided with a further 
selector for, in response to the further second control 
signal, selecting an extreme further frequency parame- 
ter and a corresponding third information element. 

Due to the fact that the further selector, in response 
to the further second control signal, selects an extreme 
further frequency parameter and a corresponding third 
information element, in case a stored third information 
element which is equal to the received first information 
element cannot be found, the third information element 
is selected of which the corresponding further fre- 
quency parameter stored in the fourth memory field has 
an extreme further value with respect to other further 
frequency parameters. 

A sixth embodiment of the interface arrangement 
according to the invention is characterised in that the 
memory is further provided with at least a fifth memory 
field for storing first information elements and a sixth 
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memory field for storing fourth information elements, the 
control arrangement being further provided with 

- a third supplier for supplying a stored first informa- 
tion element to the comparator for again further 
comparing the received first information element 
with the stored first information element and for. in 
response to an again further first control signal, 
deactivating a fourth supplier for supplying a stored 
fourth information element to the comparator and 
deactivating a fourth selector for selecting a fourth 
number of stored fourth information elements and 
for controlling the fourth supplier, and 

- a third selector for selecting a third number of 
stored first information elements and for controlling 
the third supplier for supplying this third number of 
stored first information elements to the comparator 
subsequently in response to subsequent again fur- 
ther second control signales. 



Due to the fact that the third supplier supplies the 
stored first information element to the comparator for 
again further comparing the received first information 
element with the stored first information element and, in 
25 response to an again further first control signal, deacti- 
vates a fourth supplier for supplying a stored fourth 
information element to the comparator and deactivating 
a fourth selector for selecting a fourth number of stored 
fourth information elements and for controlling the 
so fourth supplier, and due to the fact that the third selector 
selects the third number of stored first information ele- 
ments and controls the third supplier for supplying this 
third number of stored first information elements to the 
comparator subsequently in response to subsequent 
35 again further second control signales, an interface 
arrangement is provided with which different protocols 
(one belonging to first information elements and one 
belonging to fourth information elements) as well as dif- 
ferent protocol states can be taken into consideration. 
40 it is observed that instead of using frequency 
parameters and/or further frequency parameters it is 
also possible to calculate distances between the 
received first information element and the second infor- 
mation elements and/or third information elements and 
45 to select one second information element or one third 
information elements which has for example the small 
est distance with respect to the received first informa- 
tion element. 

It is further observed that all embodiments could be 
so combined in an arbitrary way, and that the invention thus 
also relates to each possible combination of two or 
more embodiments. 

The invention further relates to a telecommunica- 
tionsystem comprising a first arrangement based on a 
55 first protocol and a second arrangement based on a 
second protocol and the interface arrangement accord- 
ing to (an embodiment of) the invention tor coupling the 
first arrangement based on the first protocol and the 
second arrangement based on the second protocol. 
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The invention again further relates to a method for 
coupling a first arrangement based on a first protocol 
and a second arrangement based on a second protocol, 
which method comprises the steps of 

receiving a first information element based on the 
first protocol from the first arrangement, 
transmitting a second information element based 
on the second protocol towards the second 
arrangement in response to the received first infor- w 
mation element, 

comparing the received first information element 
with a stored information element and generating a 
first control signal in case of equality and generat- 
ing a second control signal in case of inequality. is 

Such a method is known from US 5.153.884 and is 
disadvantageous because of not being flexible. 

It is a further object of the invention to provide a 
method as described above which should be flexible. 20 

The method according to the invention is character- 
ised in that the method comprises the steps of 

supplying a stored second information element and 
comparing the received first information element 25 
with the stored second information element and. in 
response to the first control signal, transmitting at 
least one of the received first information element 
and the stored second information element, and 
in response to the second control signal, supplying 30 
a stored third information element and further com- 
. paring the received first information element with 
the stored third information element and. in 
response to a further first control signal, selecting a 
stored second information element which corre- 35 
sponds to the stored third information element and 
transmitting the selected stored second information 
element. 

A first embodiment of the method according to the 40 
invention is characterised in that the method comprises 
the steps of 

selecting a first number of stored second informa- 
tion elements and comparing this first number of 45 
stored second information elements subsequently 
with the received first information element in 
response to subsequent second control signales. 
and 

selecting a second number of stored third infor ma- so 
tion elements and further comparing this second 
number of stored third information elements subse- 
quently with the received first information element 
in response to subsequent further second control 
signales. 55 

A second embodiment of the method according to 
the invention is characterised in that the method com- 
prises the step of. in response to the first control signal. 



adapting a stored frequency parameter, which fre- 
quency parameter corresponds to the second informa- 
tion element which is equal to the received first 
information element. 

A third embodiment of the method according to the 
invention is characterised in that the method comprises 
the step of. in response to the second control signal, 
selecting an extreme frequency parameters and a cor- 
responding second information element. 

A fourth embodiment of the method according to 
the invention is characterised in that the method com- 
prises the step of, in response to the further first control 
signai, adapting a stored further frequency parameter, 
which further frequency parameter corresponds to the 
third information element which is equal to the received 
first information element. 

A fifth embodiment of the method according to the 
invention is characterised in that the method comprises 
the step of, in response to the further second control 
signal, selecting an extreme further frequency parame- 
ters and a corresponding third information element. 

A sixth embodiment of the method according to the 
invention is characterised in that the method comprises 
the steps of 

supplying a stored first information element and 
again further comparing the received first informa- 
tion element with the stored first information ele- 
ment and, in response to an again further first 
control signal, deactivating the supplying of a 
stored fourth information element and deactivating 
the selecting of a fourth number of stored fourth 
information elements, and 

selecting a third number of stored first information 
elements and again further comparing this third 
number of stored first information elements subse- 
quently with the received first information element 
in response to subsequent again further second 
control signales. 

C References 

o US 5.153.884 

a Grundlagen der Organisation, Kbnzepte-Prinzip- 
ien-Strukturen-5.. by Erich Frese, vollst. uberarb. 
Aufl.. Wiesbaden, Gaoler 1993. in particular pages 
233. 234, 235 and 257. 

o Bounded Rationality and Organizational Learning, 
by Herbert A. Simon, Organizational Science, Vol. 
2, No. 1, February 1991, in particular pages 125 - 
139. 

d The Nontraditional Quality of Organizational Learn- 
ing, by Karl E. Weick, Organizational Science, Vol. 
2. February 1991 . in particular pages 1 16 - 145. 
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All references are considered to be incorporated in 
this patent application. 

D Embodiment 

5 

The invention will be explained at the hand of an 
embodiment disclosed in figure 1 , which shows an inter- 
face arrangement according to the invention. 

The interface arrangement shown in figure 1 com- 
prises a processor 1 . which is coupled to a receiver 2 w 
via a control connection 21 and to a transmitter 3 via a 
control connection 23 and to a comparator 4 via a con- 
trol connection 22 and to a memory 5 via a control con- 
nection 20. Receiver 2 is provided with an input coupled 
to a bus 10 for receiving information elements and is 75 
provided with an output coupled to a first input of com- 
parator 4 via a bus 1 1 . Comparator 4 is provided with a 
second input coupled to an input/output of memory 5 via 
a bus 12 and to an input/output of processor 1 via bus 
1 2 and is provided with an output coupled to an input of 20 
transmitter 3 via a bus 13. Transmitter 3 is provided with 
an output coupled to a bus 14 for transmitting informa- 
tion elements. Memory 5 is provided with a first memory 
field 50. a second memory field 51 , a third memory field 
52, a fourth memory field 53, a fifth memory field 54, a 25 
sixth memory field 55, a seventh memory field 56 and 
further memory fields 57. Processor 1, comparator 4 
and memory 5 together form a so called control 
arrangement. 

The interface arrangement shown in figure 1 oper- 30 
ates as follows. A first information element based on a 
first protocol and coming from a first arrangement based 
on the first protocol (for instance a first telecommunica- 
tion exchange or a first telecommunication terminal or a 
first telecommunication node) arrives via bus 10 at the 35 
input of receiver 2. Processor 1 is informed of the arrival 
of this first information element via control connection 
21. Via control connection 20 processor 1 (acting as a 
first supplier) addresses the first memory field 50, in 
response to which memory 5 generates a stored sec- 40 
ond information element based on a second protocol, 
which is supplied to the second input of comparator 4 
via bus 12. Via control connection 21 processor 1 
informs receiver 2 that the first information element is to, 
be supplied to the first input of comparator 4 via bus 11. 4s 
Comparator 4 compares both information elements and 
generates a first control signal in case of equality and 
generates a second control signal in case of inequality, 
which control signals are to be supplied to processor 1 
via control connection 22. 50 

In response to a first control signal processor 1 
informs comparator 4 via control connection 22 that for 
example the second information element is to be sup- 
plied to transmitter 3 via bus 13 and informs transmitter 
3 via control connection 23 that the second information ss 
element at the input of transmitter 3 is to be transmitted 
via bus 14 to a second arrangement based on the sec- 
ond protocol (for instance a second telecommunication 
exchange or a second telecommunication terminal or a 



second telecommunication node). Further, processor 1 
then addresses the third memory field 52, in response 
to which memory 5 generates a frequency parameter 
which corresponds to the second information element, 
which frequency parameter is supplied to processor 1 
via bus 12. Processor 1 (acting as an adaptor) adapts 
this frequency parameter, for example by adding one 
unit to it, and sends the adapted frequency parameter 
back to memory 5 via bus 12, and addresses the third 
memory field 52, in response to which the adapted fre- 
quency parameter is stored. 

In response to a second control signal processor 1 
(acting as a second supplier) addresses the second 
memory field 51 via control connection 20, in response 
to which memory 5 generates a stored third information 
element, which is supplied to the second input of com- 
parator 4 via bus 12. Comparator 4 further compares 
both information elements and generates a further first 
control signal in case of equality and generates a further 
second control signal in case of inequality, which control 
signals are to be supplied to processor 1 via control 
connection 22. 

In response to a further first control signal, proces- 
sor 1 addresses the first memory field via control con- 
nection 20, in response to which memory 5 generates a 
stored second information element which corresponds 
to the third information element, which second informa- 
tion element is supplied to the second input of compara- 
tor 4 via bus 12. Then processor 1- informs comparator 
4 via control connection 22 that this second information 
element is to be supplied to transmitter 3 via bus 13 and 
informs transmitter 3 via control connection 23 that the 
second information element at the input of transmitter 3 
is to be transmitted via bus 14 to the second arrange- 
ment. Further, processor 1 then addresses the third 
memory field 52, in response to which memory 5 gener- 
ates a frequency parameter which corresponds to the 
second information element, which frequency parame- 
ter is supplied to processor 1 via bus 12. Processor 1 
(acting as an adaptor) adapts this frequency parameter, 
for example by adding one unit to it, and sends the 
adapted frequency parameter back to memory 5 via bus 
12, and addresses the third memory field 52, in 
response to which the adapted. frequency parameter is 
stored. 

In response to a further second control signal, proc- 
essor 1 addresses the third memory field via control 
connection 20, in response to which ^memory 5 gener- 
ates for example all stored frequency parameters, which 
are to be supplied to processor 1 via bus 12. Processor 
1 (acting as a selector) then selects an extreme fre- 
quency parameter, for example the one with the highest 
value, and in response to that addresses the first mem- 
ory field via control connection 20, in response to which 
memory 5 generates a second information element 
which corresponds to the extreme frequency parameter, 
which second information element is supplied to the 
second input of comparator 4 via bus 12. Then proces- 
sor 1 informs comparator 4 via control connection 22 
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that this second information element is to be supplied to 
transmitter 3 via bus 13 and informs transmitter 3 via 
control connection 23 that the second information ele- 
ment at the input of transmitter 3 is to be transmitted via 
bus 14 to the second arrangement. Further, processor 1 5 
then addresses the third memory field 52. in response 
to which memory 5 generates a frequency parameter 
which corresponds to the second information element, 
which frequency parameter is supplied to processor 1 
via bus 12. Processor 1 (acting as an adaptor) adapts 10 
this frequency parameter, for example by adding one 
unit to it, and sends the adapted frequency parameter 
back to memory 5 via bus 12, and addresses the third 
memory field 52. in response to which the adapted fre- 
quency parameter is stored. 15 

The addressing of memory 5 could be arranged at 
the hand of a column code and a row code. The different 
memory fields then each have a different column code, 
and the elements or parameters stored in one memory 
field each have the same column code but a different 20 
row code. A corresponding second information element 
and a corresponding third information element and a 
corresponding frequency parameter shall in that case 
have the same row code but different column codes. 
Further, different protocol states could be distinguished 25 
by defining one or a set of rows of each column as 
belonging to one protocol state. This offers the possibil- 
ity that, when a second information element is to be 
generated and to be compared with a received first 
information element, instead of just one stored second 30 
information element being generated and compared or 
all stored second information elements subsequently 
being generated and compared, a first number of stored 
second information elements is selected and supplied 
to the comparator subsequently. In other words, only 35 
those second information elements belonging to a cer- 
tain protocol state or states are taken into consideration 
by processor 1 (acting as a first selector). And this offers 
the possibility that, when a third information element is 
to be generated and to be compared with a received 40 
first information element, instead of just one stored third 
information element being generated and compared or 
all stored third information elements subsequently being 
generated and compared, a second number of stored 
third information elements is selected and supplied to 45 
the comparator subsequently. In other words, only those 
third information elements belonging to a certain proto- 
col state or states are taken into consideration by proc- 
essor 1 (acting as a second selector). 

With the interface arrangement according to the so 
invention, when the first protocol and the second proto- 
col are the same, protocol errors can be corrected, by 
storing all correct information elements as second infor- 
mation elements in the first memory field and by storing 
incorrect information elements (in other words devia- ss 
tions) as third information elements in the second mem- 
ory field, which third information elements should each 
correspond to one second information element. In this 
case, when in the first memory field a second informa- 



tion element which is equal to the received first informa- 
tion element cannot be found, a (limited) search is 
started in the second memory field for a third informa- 
tion element which should be equal to the received first 
information element, and as soon as such a third infor- 
mation element has been found, the second information 
element which corresponds to this third information ele- 
ment is transmitted. 

With the interface arrangement according to the 
invention, it becomes possible that the first protocol and 
the second protocol are slightly different, by storing all 
second information elements in the first memory field 
and by storing all possible deviations as third informa- 
tion elements in the second memory field, which third 
information elements should each correspond to one 
second information element. In this case, when in the 
first memory field a second information element which 
is equal to the received first information element cannot 
be found, a (limited) search is started in the second 
memory field for a third information element which 
should be equal to the received first information ele- 
ment, and as soon as such a third information element 
has been found, the second information element which 
corresponds to this third information element is trans- 
mitted. 

In case the first arrangement operates either 
according to a first protocol (thereby transmitting first 
information elements) or according to a third protocol 
(thereby transmitting fourth information elements), in 
the fifth memory field first information elements are 
stored and in the sixth memory field fourth information 
elements are stored. Processor 1 (acting as a third sup- 
plier) supplies the stored first information, element to 
comparator 4 for again further comparing the received 
first information element with the stored first information 
element and (acting as a third selector) selects the third 
number of stored first information elements and sup- 
plies this third number of stored first information ele- 
ments to comparator 4 subsequently, and in 
dependence of comparison results then supplies or 
does not supply the stored fourth information element to 
comparator 4 and selects or does not select the fourth 
number of stored fourth information elements and sup- 
plies or does not supply this fourth number of stored 
fourth information elements to comparator 4 subse- 
quently. Then an interface arrangement is provided with 
which different protocols (one belonging to first informa- 
tion elements and one belonging to fourth information 
elements) as well as different protocol states can be 
taken into consideration. It should be observed that 
when the first protocol and the second protocol are 
completely identical, in that case the first memory field 
and the fifth memory field could be combined as one 
memory field. Further it is possible that, instead of using 
the fifth and the sixth memory field, the first arrange- 
ment transmits a protocol code separately or transmits 
an information element comprising a protocol code, 
which protocol code indicates according to which proto- 
col the first arrangement shall communicate. In that 
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case it is unnecessary to use the fifth and the sixth 
memeory field for storing first and fourth information 
elements, but could these two memory fields be used 
for storing fifth and sixth information elements (which 
correspond to the fourth information elements in the 5 
same way as the second and third information elements 
correspond to the first information elements). 

First memory field 50 comprises second informa- 
tion elements, which should be stored in this first mem- 
ory field 50 before the interface arrangement according w 
to the invention starts operating. Second memory field 
51 comprises third information elements, which either 
could be stored in this second memory field 51 before 
the interface arrangement according to the invention 
starts operating (for example by determining all devia- is 
tions of the second information elements and storing 
these deviations), or which could be stored after the 
receival of a deviation, in other words which could be 
stored after the interface arrangement according to the 
invention has started to operate. In the latter case, it 20 
should be determined with which second information 
element the received deviation corresponds, in other 
words it should be determined where (in which row) of 
the second memory field 51 the received deviation as a 
third information element should be stored. This could 2s 
be done by for example calculating the distance 
between the received deviation and all or some second 
information elements and selecting the second informa- 
tion element which is nearest to the received deviation. 

the calculation of distances could not only be used 30 
for filling memory 5, but could also be used as an alter- 
native for using frequency parameters. In case a stored 
second information which is equal to the received first 
information element cannot be found, then the possibil- 
ity exists of choosing between either looking for an 35 
equal third information element stored in the second 
memory field or selecting the second information ele- 
ment of which the frequency parameter stored in the 
third memory field has a certain value or selecting the 
second information element which is situated nearest 40 
the received first information element. The calculation of 
distances is of common general knowledge to a person 
skilled in the art, and is performed by comparing a bit of 
a word at a certain bit location with a bit of an other word 
at the same certain bit location. The distance between 45 
these two words is equal to the number of pairs of differ- 
ent bits in both words, each pair of bits having the same 
unique bit location. So, in case an information element 
is a word comprising for example 256 bits, a distance 
between two information elements can easily be estab- so 
lished. In case an information element is in a different 
form (for instance a term of a program language), it 
should first be transformed into a word comprising bits 
(a so called machine language), before a distance can 
be calculated. 55 

With respect to the possibility of choosing between 
either looking for an equal third information element 
stored in the second memory field or selecting the sec- 
ond information element of which the frequency param- 



eter stored in the third memory field has a certain value 
or selecting the second information element which is sit- 
uated nearest the received first information element, it 
should be observed that it is possible to make this 
choice dependent upon (a part of) the history of the 
interface arrangement. In case for each one of one hun- 
dred first information elements which have previously 
been received a stored second information element has 
been found, the certain value of the frequency parame- 
ter shall be of more importance than when for each one 
of five first information elements which have previously 
been received a stored second information element has 
been found. Further, a possible choice of selecting 
either information elements stored in the fifth memory 
field or selecting information elements stored in the 
sixth memory field could also be made dependent upon 
(a part of) the history of the interface arrangement. In 
fact, each choice to be made by the interface arrange- 
ment according to the invention could be made depend- 
ent upon the history. 

At the hand of the above it shall be clear that the 
interface arrangement according to the invention is very 
flexible due to the many possible options (different col- 
umns comprising different information elements and/or 
different parts of each column comprising different infor- 
mation elements and/or one or more other columns 
comprising frequency parameters could be activated to 
determine the meaning of information elements and to 
handle protocol errors and/or protocol deviations) rand 
due to the possibility of for example transferring for 
example second information elements into for example 
third information elements (in other words storing them 
in the second memory field and deleting them in the first 
memory field) and/or vice versa (for example in depend- 
ence of changed protocols and/or frequency parame- 
ters which have a value which is for example too low for 
a corresponding second information element or for 
example too high for a third information element). 

Instead of using different memory fields it is of 
course also possible to use different tables, for example 
a first table being provided with three columns and com- 
prising on a first row respectively a user id xxx and a 
protocol version X.25 and a frequency parameter 1 .0 
and comprising on a second row respectively a user id 
yyy and a protocol version T.123 and a frequency 
parameter 0.8 and comprising on a third row respec- 
tively a user id yyy and a protocol version V.1 1 and a fre- 
quency parameter 0.2, and for example a second table 
being provided with five columns and comprising on a 
first row respectively a(00).p(00) and a(01),p(01) and 
a(02),p(02) and a(03)p(03) and a(04),p(04) and com- 
prising on a second row respectively a(10),p(10) and 
a(11),p(11) and a(12),p(12) and a(13),p(13) and 
a( 1 4),p(14) and etc., each column belonging to a 
present state and each row belonging to a coming state, 
and the second information element a(01) indicating 
that the present state is row 0 and the coming state shall 
be row 1 and the frequency parameter p(01) indicating 
how many times the second information element a(01) 
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has been received or selected, and for example a third 
table being provided with five columns and comprising 
on a first row respectively b(00).a(00),p(00) and 
b(01),a(01).p(01) and b(02).a(02).p<02) and 
b(03).a(03)p(03) and b(04).a(04).p(04) and comprising 5 2. 
on a second row respectively b(10) ,a(10),p(10) and 
b(11),a(11),p{11) and b(12),a(12),p(12) and 
b(13),a(13),p(13) and b(14),a(14),p(14) and etc.. each 
column belonging to a present state and each row 
belonging to a coming state, and the third information i 0 
element b(01) indicating that the present state is row 0 
and the coming state shall be row 1 and the second 
information element a(01) corresponding to the third 
information element a(01) and the frequency parameter 
p{01) indicating how many times the third information 15 
element b(01) has been received or selected, etc. 

Claims 

1. Interface arrangement for coupling a first arrange- 20 
ment based on a first protocol and a second 
arrangement based on a second protocol, which 
interface arrangement is provided with 

3. 

a receiver for receiving a first information ele- 25 
ment based on the first protocol from the first 
arrangement, 

a transmitter for transmitting a second informa- 
tion element based on the second protocol 
towards the second arrangement in response 30 
to the received first information element, 
a control arrangement comprising a memory 
for storing information elements, characterised 
in that the memory is provided with at least a 
first memory field for storing second informa- 35 
tion elements and a second memory field for 4. 
storing third information elements, the control 
arrangement being provided with 
a comparator for comparing the received first 
information element with a stored information 40 
element and for generating a first control signal 
in case of equality and for generating a second 
control signal in case of inequality, 5. 
a first supplier for supplying a stored second 
information element to the comparator for com- 45 
paring the received first information element 
with the stored second information element 
and for. in response to the first control signal, 
supplying at least one of the received first infor- 
mation element and the stored second informa- 50 
tion element to the transmitter, and 
a second supplier for, in response to the sec- 
ond control signal, supplying a stored third 
information element to the comparator for fur- 6. 
ther comparing the received first information 55 
element with the stored third information ele- 
ment and for, in response to a further first con- 
trol signal, selecting a stored second 
information element which corresponds to the 



stored third information element and supplying 
the selected stored second information ele- 
ment to the transmitter. 

Interface arrangement according to claim 1 . charac- 
terised in that the control arrangement is further 
provided with 

a first selector for selecting a first number of 
stored second information elements and for 
controlling the first supplier for supplying this 
first number of stored second information ele- 
ments to the comparator subsequently in 
response to subsequent second control sig- 
nales, and 

a second selector for selecting a second 
number of stored third information elements 
and for controlling the second supplier for sup- 
plying this second number of stored third infor- 
mation elements to the comparator 
subsequently in response to subsequent fur- 
ther second control signales. 

Interface arrangement according to claim 1 or 2. 
characterised in that the memory is further provided 
with at least a third memory field for storing fre- 
quency parameters which correspond to the stored 
second information elements, the control arrange- 
ment being further provided with an adaptor for, in 
response to the first control signal, adapting a 
stored frequency parameter, which frequency 
parameter corresponds to the second information 
element which is equal to the received first informa- 
tion element. 

Interface arrangement according to claim 3. charac- 
terised in that the control arrangement is further 
provided with a selector for, in response to the sec- 
ond control signal, selecting an extreme frequency 
parameter and a corresponding second information 
element. 

Interface arrangement according to claim 3 or 4, 
characterised in that the memory is further provided 
with at least a fourth memory field for storing further 
frequency parameters, the control arrangement 
being further provided with a further adaptor for. in 
response to the further first control signal, adapting 
a stored further frequency parameter, which further 
frequency parameter corresponds to the third infor- 
mation element which is equal to the received first 
information element. 

Interface arrangement according to claim 5, charac- 
terised in that the control arrangement is further 
provided with a further selector for. in response to 
the further second control signal, selecting an 
extreme further frequency parameter and a corre- 
sponding third information element. 
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